A Gram-staining-positive, aerobic and non-motile strain, 0704P10-1 T , was isolated from hydrothermal sediment of the Indian Ocean. Phylogenetic, phenotypic and chemotaxonomic data for the organism supported that it belonged to the genus Janibacter. Strain 0704P10-1 T showed 97.2-98.7 % 16S rRNA gene sequence similarities to the type strains of recognized members of the genus Janibacter. It contained meso-diaminopimelic acid as the diagnostic diamino acid in the cell wall. ) was the only menaquinone detected. The major fatty acids were iso-C 16 : 0 , C 17 : 1 v8c and 10-methyl C 17 : 0 . Meanwhile, the results of DNA-DNA hybridization studies and other physiological and biochemical tests allowed the genotypic and phenotypic differentiation of strain 0704P10-1 T from closely related species. Thus, strain 0704P10-1 T represents a novel species of the genus Janibacter, for which the name Janibacter indicus sp. nov. is proposed. The type strain is 0704P10-1 T (5LMG 27493 T 5CGMCC 1.12511 T ).
The genus Janibacter was originally proposed by Martin et al. (1997) as a member of the family Intrasporangiaceae with the type species Janibacter limosus. At the time of writing, the genus comprises eight species with validly published names: Janibacter limosus (Martin et al., 1997) , J. terrae (Yoon et al., 2000) , J. melonis (Yoon et al., 2004) , J. anophelis (Kämpfer et al., 2006) , J. corallicola (Kageyama et al., 2007) , J. hoylei (Shivaji et al., 2009) , J. alkaliphilus (Li et al., 2012) and J. cremeus (Hamada et al., 2013) . Janibacter brevis, originally described by Imamura et al. (2000) , has since been recognized as a heterotypic synonym of J. terrae (Lang et al., 2003) . Members of the genus Janibacter were isolated from various sources, such as environmentally polluted samples (Martin et al., 1997; Yoon et al., 2000) , an air sample (Shivaji et al., 2009) , melon (Yoon et al., 2004) , the midgut of mosquitoes (Kämpfer et al., 2006) , coral (Li et al., 2012) and sea sediment (Hamada et al., 2013) .
Strain 0704P10-1 T was isolated from hydrothermal sediment of the Indian Ocean. The sediment sample was suspended and diluted with sterilized artificial seawater, plated on modified ZoBell 2216E agar (0.5 % tryptone, 0.1 % yeast extract, 3.4 % sodium chloride and 1.8 % agar) and incubated at 28 u C for 3 weeks. The isolate was then purified by restreaking onto trypticase soy agar (TSA; Difco) at 28 u C. The pure strain was maintained on TSA slants at 4 u C and as aqueous glycerol suspensions (20 %, v/v) at 220 uC and 280 uC. The type strains of all eight recognized species of the genus Janibacter, which were used as reference strains for physiological and biochemical characterization, fatty acid analysis and DNA-DNA hybridization in this study, were obtained from the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ), Braunschweig, Germany.
Gram staining was performed as described by Gerhardt et al. (1994) . Cell morphology was observed under an Olympus light microscope and the presence of flagella was investigated using a transmission electron microscope (100CX; JEOL) with cells grown for 10 h or 3 days at 30 u C on TSA medium. Cell motility was determined using the methods described by Leifson (1960) . Growth at various NaCl concentrations (0, 0.5, 1, 3, 5, 6, 8, 10, 12 and 15 %, w/v) was investigated on TSA medium prepared according to the formula of Difco medium except that no NaCl was used. The pH range and the optimum pH for growth were examined at pH 5-11 (in increments of 1 pH unit) by using the following buffer systems: pH 5: 0.1 M citric acid/0.1 M sodium citrate; pH 6-8: 0.1 M KH 2 PO 4 /0.1 M NaOH; pH 9-10: 0.1 M NaHCO 3 /0.1 M Na 2 CO 3 ; pH 11: 0.05 M Na 2 HPO 4 / 0.1 M NaOH. Growth at various temperatures (4, 10, 15, 20, 25, 28, 30, 37, 42 and 50 u C) was checked using TSA medium with an incubation time of 1 week. Catalase activity was determined with 3 % (v/v) H 2 O 2 , and bubble production indicated a positive reaction. Oxidase activity was determined by the oxidation of tetramethyl-p-phenylenediamine (Kovacs, 1956) . Anaerobic growth was examined in serum bottles with cysteine (0.001 g l 21 ) added to nutrient broth (0.5 % tryptone, 0.1 % yeast extract and 3.4 % sodium chloride) and the upper air layer was replaced with nitrogen. Hydrolysis of cellulose, gelatin, starch, casein, tyrosine, and Tweens 20, 40, 60 and 80; milk coagulation and peptonization; utilization of urea; and nitrate reduction, were determined as described by Gonzalez et al. (1978) . The methyl red, Voges-Proskauer and H 2 S production tests were performed as described by Gordon et al. (1974) . Acid production from various substrates was determined using API 50 CH test strips and 50 CHB/E medium (bioMérieux) according to the manufacturer's instructions. Additional biochemical properties and enzyme activities were detected with the GP2 MicroPlate (Biolog) and API ZYM systems (bioMérieux) according to the manufacturers' instructions.
Strain 0704P10-1 T formed circular, smooth and cream colonies with diameter of 0.1-0.5 cm after incubation at 28 u C for 3 days. Cells of the organism were coccoid to ovoid-shaped, Gram-stain-positive, non-motile and nonflagellum-forming. Single cells were 0.55-0.83 mm in width and 0.58-1.1 mm in length ( Fig. S1 , available in the online Supplementary Material). Growth occurred at 15-40 u C (optimum 28-30 u C) and pH 6.0-11.0 (optimum pH 7.0-8.0). NaCl was not required for growth but could be tolerated up to 8 % (w/v). Physiological and biochemical characteristics of strain 0704P10-1 T are summarized in the species description, and comparison of selective characteristics with those of related type strains is shown in Table 1 .
Genomic DNA extraction and PCR amplification of the 16S rRNA gene of strain 0704P10-1 T were performed as described by Li et al. (2007) . The near-complete 16S rRNA gene sequence was obtained with primers 27F (59-AGA-GTTTGATCCTGGCTCAG-39) and 1492R (59-GGTTACC-TTGTTACGACTT-39). The sequence was compared with 16S rRNA gene sequences of species with validly published names from the GenBank database via the BLAST program and the EzTaxon-e server (Kim et al., 2012) . CLUSTAL W was used for sequence alignment and MEGA5 software (Tamura et al., 2011) was used for phylogenetic analysis. Distances were calculated by using the Kimura correction in a pairwise deletion manner (Kimura, 1980) . Phylogenetic trees were reconstructed by using neighbour-joining (Saitou & Nei, 1987) , minimum-evolution (Rzhetsky & Nei, 1992) and maximum-likelihood (Felsenstein, 1981) methods. The stability of relationships was evaluated by performing a bootstrap analysis based on 1000 resamplings (Gana Dresen et al., 2008) . Phylogenetic analysis revealed that strain 0704P10-1 T was closely related to the members of the genus Janibacter and formed a cluster with them ( Fig. 1) . Table 1 . Differential characteristics of strain 0704P10-1 T and members of the genus Janibacter For chemotaxonomic analyses, cell mass was obtained from TSA medium after cultivation at 28 u C for 3 days. The diaminopimelic acid isomers and sugars present in the whole-cell hydrolysates were determined by the methods of Lechevalier & Lechevalier (1980) . Analysis of the respiratory quinones (menaquinones) was performed by the Identification Service of the DSMZ, Braunschweig, Germany. Polar lipids were separated by TLC and analysed according to Tindall et al. (2007) . Cellular fatty acid analysis was performed according to Kämpfer & Kroppenstedt (1996) . The DNA base composition was determined by reversed-phase HPLC of deoxyribonucleosides as described by Mesbah et al. (1989) .
The whole-cell hydrolysate of strain 0704P10-1 T contained meso-diaminopimelic acid. The whole-cell sugars found in strain 0704P10-1 T were ribose and galactose. MK-8(H 4 ) was the only menaquinone detected. The presence of mesodiaminopimelic acid is common to all species of the genus Janibacter examined so far. Also, a quinone system with MK-8(H 4 ) predominating has been reported for representatives of this genus. The major polar lipids were diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylinositol (PI) and one unidentified phospholipid (Fig. S2) . The presence of DPG, PG and PI was consistent with analyses of other species of the genus Janibacter (Hamada et al., 2013; Martin et al., 1997; Yoon et al., 2000) . The major fatty acids of strain 0704P10-1 T were iso-C 16 : 0 (47.21 %), C 17 : 1 v8c (12.45 %) and 10-methyl C 17 : 0 (10.43 %) (Table S1 ). This profile was in agreement with the major characteristics of members of the genus Janibacter.
The genomic DNA G+C content of strain 0704P10-1 T was 70 mol%, which fell within the range of 69-73 mol% reported for other species of the genus Janibacter.
DNA-DNA hybridization was performed according to the method of Ezaki et al. (1989) by using photobiotin-labelled DNA probes and microdilution wells. Hybridization was performed with eight replications for each sample. The highest and lowest values obtained in each sample were excluded, and the means of the remaining six values are From the results of 16S rRNA gene sequencing, differences in biochemical characteristics, the polar lipid profile, DNA G+C content and the low DNA-DNA hybridization reassociation values with its closest relatives, it is evident that strain 0704P10-1 T represents a novel species of the genus Janibacter, for which the name Janibacter indicus sp. nov. is proposed.
Description of Janibacter indicus sp. nov.
Janibacter indicus (in9di.cus. L. masc. adj. indicus Indian).
Cells are coccoid to ovoid-shaped (0.55-0.8360.58-1.1 mm), occur singly, in pairs or in irregular clumps, and are Gramstain-positive, aerobic, non-motile and non-spore-forming. Colonies are circular, opaque, smooth, convex and cream.
Growth is observed at 15-40 u C (optimum, 28-30 u C) and pH 6.0-11.0 (optimum, 7.0-8.0). NaCl is not strictly required for growth but can be tolerated up to 8 % (w/v). Positive result for catalase and oxidase activities, gelatin liquefaction, peptonization of milk, nitrate reduction, D-glucose fermentation, Voges-Proskauer reaction, hydrolysis of starch, Tweens 40 and 80, and methyl red test. Negative result in tests for hydrolysis of cellulose, casein, tyrosine and Tween 20, urease activity, indole production and H 2 S production. In assays with the GP2 MicroPlate system, glycogen, Tweens 40 and 80, D-fructose, a-D-glucose, maltose, maltotriose, D-mannitol, Dmannose, D-sorbitol, sucrose, trehalose, turanose, D-xylose, glycerol, adenosine and thymidine are utilized as sole carbon and energy sources. Acid is produced from glycerol, Dmannitol, D-glucose, inositol, aesculin ferric citrate, maltose, sucrose, trehalose, starch, turanose and 5-ketogluconate, but not from the other carbohydrates of the API 50CH test suite. In the API ZYM system, positive for esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase, b-fucosidase, a-glucosidase, N-acetyl-b-glucosaminidase, bglucosidase and a-mannosidase activities, but negative for b-glucuronidase, alkaline phosphatase, trypsin and a-chymotrypsin activities. The cell-wall peptidoglycan contains mesodiaminopimelic acid as the diagnostic diamino acid. The whole-cell sugars are ribose and galactose. The menaquinone is MK-8(H 4 ). The major fatty acids are iso-C 16 : 0 , C 17 : 1 v8c and 10-methyl C 17 : 0 . The major polar lipids are DPG, PI, PG and an unidentified phospholipid.
The type strain, 0704P10-1 T (5LMG 27493 T 5CGMCC 1.12511 T ), was isolated from a hydrothermal sediment of the Indian Ocean. The DNA G+C content of the type strain is 70 mol%.
